ABSTRACT 



Fluid-handling methods and devices for ultrasonic manipulation of fluid-borne particles 
comprise a fluid-handling manifold and an ultrasonic particle manipulator defining an 
ultrasonic cavity within the manifold. Fluid-borne particles introduced into the manifold 
are manipulated by controlling ultrasonic standing waves at the ultrasonic cavity. 
Cavities having non-uniform configurations, asymmetric standing waves and/or multiple 
ultrasonic cavities within the manifold are operative to control the movement of the fluid- 
borne particles, optionally including collecting and holding such particles, transferring 
particles through an intersection from one channel to another, etc. Solid phase extraction 
(SPE) particles, biological particles and other fluid-borne particles can be manipulated 
within the fluid-handling manifold. 



79 



) 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property 
Organization 

International Bureau 

(43) International Publication Date 
11 December 2003 (11.12.2003) 




PCT 



IIIIIIIIIMIINIIII IM^IIIIIII lllli IIIIIHIII III 

(10) International Publication Number 

WO 2003/102737 A3 



(51) International Patent Classification 7 : BOLD 43/00, 

51/08, 21/00, A61M 1/36 

(21) International Application Number: 

PCT/US2003/017274 

(22) International Piling Date: 3 June 2003 (03.06.2003) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

60/3X5,534 
60/394,378 



4 June 2002 (04.06.2002) US 
8 July 2002 (08.07.2002) US 



(71) Appticant (for all designated States except US): PROTA- 
SIS CORPORATION [US/US]; 734 Forest Street, Marl- 
borough, MA 01752 (US). 



BARROW, David [GB/GB]; 61 Lake Road West, Roath 
Park, Cardiff CF23 5PH (GB). CEFAI, Joseph [US/US]; 
17 Quarry Road, Swansea SA5 9DJ (GB). 

(74) Agents: MCDERMOTT, Peter, D. el al.; Banner & Wit- 
coff, Ltd., 28th floor, 28 State Street, Boston, MA 02109- 
1775 (US). 

(81) Designated States (national): JP, US. 

(84) Designated States (regional): European patent (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 
IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR). 

Published: 

— with international search report 

(88) Date of publication of the international search report: 

18 March 2004 



(72) Inventors; and 

(75) Inventors/Applicants (for US only): STRAND, David 
fUS/US]; 16 Nason Hill Lane, Sherbom, MA 01770 (US). 



For tH'o- letter codes mid oilier abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: METHOD AND DEVICE FOR ULTRASONICALLY MANIPULATING PARTICLES WITHIN A FLUID 



T8 T7 T6 T5 T4 T3 T2 T1 



< 




M M M M 



f^) (57) Abstract: Flu id -handling methods and devices for ultrasonic manipulation of fluid -bome particles comprise a fluid -hand ling 
manifold and an ultrasonic particle manipulator defining an ultrasonic cavity within the manifold. Fluid -borne particles introduced 

J? mro tnc manifold arc manipulated by controlling ultrasonic standing waves at the ultrasonic cavity. Cavities having non-uniform con- 
figurations, asymmetric standing waves and/or multiple ultrasonic cavities within the manifold are operative to control the movement 

Q of the fluid-borne particles, optionally including collecting and holding such particles, transferring particles through an intersection 
from one channel to another, etc. Solid phase extraction (SPE) particles, biological particles and other fluid-borne particles can be 

^ manipulated within the fluid-handling manifold. 



